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Allocation and Designation of Spectrum for Fixed Satellite
Services in the 37.5-38.5 GHz, 40.5-41.5 GHz, and 48.2-50.2
GHz Frequency Bands; Allocation of Spectrum to Upgrade
Fixed and Mobile Allocations in the 40.5-42.5 GHz
Frequency Band; Allocation of Spectrum in the 46.9-47.0
Frequency Band for Wireless Services; and Allocation of
Spectrum in the 37.0-38.0 GHz and 40.0-40.5 GHz for
Government Operations

REPLY COMMENTS OF TELEDESIC CORPORATION

Teledesic Corporation hereby replies to the initial comments filed by other parties

regarding the 36.0-51.4 GHz band plan proposed in the Notice ofProposed Rulemaking in this

docket.} The initial comments reiterated many ofthe points made by Teledesic in its initial

comments regarding the difficulties and inefficiencies ofband sharing. Laudably, the Commission

sought to avoid many ofthese difficulties and inefficiencies by endorsing band segmentation in its

proposed 36.0-51.4 band plan.

The NPRM and many ofthe initial comments discredit the idea ofband sharing as an

unqualified good. Notwithstanding some commenters' facile assumption that band sharing always

maximizes efficiency or "make[s] the best possible use of the scarce spectrum and orbit

FCC 97-85 (reI. Mar. 24, 1997) ("NPRM").
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resources,,,2 the record in this proceeding and the Commission's experience in others both

demonstrate that band sharing imposes costs and forces trade-offs among competing objectives in

ways that band segmentation does not. Rather than limit systems from the outset, band

segmentation would "allow[] each service to independently optimize the multiple trade-offs

between coverage density, service quality, cost effectiveness and spectral efficiency.,,3

In addition, a close reading ofthe initial comments on the NPRM reveals that the different

band sharing issues raised by the Commission's 36.0-51.4 GHz band plan are interrelated in ways

that are not always appreciated. Both forms ofband sharing at issue her~between non-

geostationary ("NGSO") and geostationary ("GSO") satellite systems, and between high-density

satellite and terrestrial systems-would impose the same kinds of technical and operational

constraints and cost burdens. In addition, pursuit of either type of sharing can exacerbate the

difficulty ofachieving the other type of sharing. While it may be convenient for opponents of

band segmentation to ignore the difficulty the Commission will have in choosing between such

incommensurables later, the Commission surely knows that the day ofreckoning will eventually

arrive, and the problems then will be worse unless the Commission follows through with its

segmentation plan now.

I. Band Sharing Imposes Technical and Operational Constraints as well as Cost
Burdens

No commenter seriously contested the fact that band sharing-whether NGSO-GSO or

satellite-terrestrial-eonstrains operational flexibility and technological innovation while imposing

Comments of SkyBridge L.L.C. ("SkyBridge"), mDocket No. 97-95, at 3 (filed
May 5, 1997).

3 Comments ofAdvanced Radio Telecom, Inc. ("ART"), m Docket No. 97-95, at
14 (filed May 5, 1997) (emphasis added). ART advocated band segmentation between satellite
and terrestrial services, but its argument applies to band sharing generally.
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cost burdens. Some commenters argued that band sharing was a technological possibility. Others

advocated further study ofband sharing. Nevertheless, none demonstrated persuasively that band

sharing is a desirable and efficient means of allocating spectrum for the design and deployment of

viable systems and services. The Commission should therefore continue to be guided by the

principle ofband segmentation in its allocation and designation ofthe 36.0-51.4 GHz band plan.

A. The Commission Should Not Burden New Services by Requiring Band
Sharing Between NGSO and GSO Satellite Systems

Teledesic continues to endorse the Commission's proposal to allocate separate band

segments for NGSO and GSO systems in the 36.0-51.4 GHz band. As Motorola indicated in its

initial comments, "[i]ntroducing GSO systems into the same band [as NGSO systems] on a co-

primary basis could significantly limit system capacity.,,4 Only band segmentation will allow for

optimal flexibility in system design and operation while avoiding preoccupation with frequency

and operational coordination issues.

While Hughes and Lockheed Martin proposed to study further the possibility ofNGSO-

GSO sharing, nowhere did they state that such sharing is presently workable as a guiding principle

for the Commission's 36.0-51.4 GHz band plan.s Hughes claimed that Motorola's M-Star

application supports NGSO-GSO sharing.6 As noted above, however, Motorola itselfhas

recognized that NGSO and GSO band sharing would constrain its system. As for "further study,"

See Comments ofMotorola Satellite Systems, Inc. ("Motorola"), mDocket No.
97-95, at 8 (filed May 5, 1997).

S See Comments ofHughes Communications, Inc. ("Hughes"), m Docket No. 97-
95, at 19 (filed May 5, 1997) ("Hughes has long advocated the development and implementation
of sharing criteria for NGSO systems that allow them to use the spectrum in a manner that does
not preclude GSO systems in the same band."); Comments ofLockheed Martin Corp. ("Lockheed
Martin"), m Docket No. 97-95, at 13 (filed May 5, 1997) ("All realistic sharing possibilities
should be explored ... even where the details are currently unproved [sic] ....").

6 Hughes Comments, at 18 n.19.
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it might lead to changes in the interference environment, but it might not. The present reality is

that development ofthese frequencies is already under way, and if the Commission does not

embrace segmentation now, the presence of incumbent licensees will seriously constrain the

Commission's ability to manage the band responsibly. Hughes and Lockheed Martin are free to

conduct as much further study ofNGSO-GSO sharing as they wish. The Commission's

experience with this issue, however, amply justifies adoption ofthe band segmentation proposal in

the NPRM?

One commenter-SkyBridge-did claim that GSO-NGSO sharing is possible right now.

Indeed, SkyBridge claims that sharing is always possible if system designers are told to share.8

But SkyBridge's argument proves too much. A given sharing scheme may be theoretically

possible when examined from a purely technical perspective, while at the same time not being

feasible when other factors are taken into consideration. For example, it has been argued that

GSO systems can avoid interfering with NGSO systems-rather than the other way around-by

requiring GSO operators to implement satellite diversity.9 The GSO network would have to

Regardless of any past suggestion ofNGSO-GSO sharing in Motorola's M-Star
application, both Hughes and Lockheed Martin elsewhere cautioned that the Commission should
hesitate to generalize from a single application. Lockheed Martin offered as one of its "basic
principles" of spectrum management that "[t]he Commission's decision-making clearly does not
proceed from an understanding of [the] fundamental and important differences [between satellite
and terrestrial services] when it proposes to allocate spectrum based only on the requirements
identified in a single pending satellite application." Lockheed Martin Comments, at 4. See also
Hughes Comments, at 9 (arguing that the Commission should not base spectrum management
decisions on a single pending application because it "simply does not reflect the breadth of the
satellite industry's interest in the 40 GHz band or the wide range of satellite services that will
developing the 40 GHz band in the future."). The Commission should therefore refrain from
assuming that NGSO-GSO band sharing is feasible on the basis ofa single proposed system.

8 SkyBridge Comments, at 3.
9 CPM-97 Report § 4.4.1.1.3 (adopted 16 May, 1997 at the International

Telecommunications Union's Conference Preparatory Meeting)
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deploy two (or more) GSO satellites at sufficiently different longitudes (orbital slots) to serve the

same regions. Each GSO Earth station would need to be equipped with two (or more) fixed

antennas (or a much more expensive steerable antenna) so that it could be served by either (any)

ofthe GSO satellites. The GSO network would be required to maintain information about the

NGSO satellite orbits and to predict in advance whenever an NGSO satellite would cross near the

line connecting one ofthe GSO satellites with a particular location on Earth. At such a time, the

GSO Earth stations close to that location would have to stop communications with the original

GSO satellite and begin use of an alternate GSO satellite. The GSO satellites would need to

maintain communications between themselves via inter-satellite links so that messages could be

routed to the Earth stations via an alternate satellite in the network. In this way, the GSO

network could theoretically serve its users while avoiding interference to and from an NGSO

network. Although theoretically possible, a GSO system would likely be considered notfeasible if

it were constrained by all these requirements to enable sharing with an NGSO system.

The fact that this scheme for GSO-NGSO sharing is in some sense "technically feasible"

shows just how wrong it is to assume that band sharing should be imposed whenever it is

"technically feasible." Band sharing should not be imposed, for example, when it will increase the

cost of a particular service so much that it threatens the economic viability ofan entire service, or

makes that service unaffordable for the people who need it most. Similarly, there is nothing

"optimal," "spectrum-efficient," or even sensible about an obsessive pursuit of sharing that results

in a lower-quality service that no one particularly wants or needs. Satellite and other

communications systems should not be designed with the overriding requirement being to share

spectrum with other types of systems no matter what, but rather to provide a highly valuable and

5
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affordable service to the public. They should be designed to satisfy a real market need, like

bridging the gap between those who currently enjoy access to advanced communications

technologies and those who do not. The Commission's proposed segmentation ofthe 36-51.4

GHz band will permit system designers to develop systems that meet real needs rather than some

misguided technical abstraction.

B. The Commission Should Not Burden New Services By Imposing Band
Sharing Between High-Density Satellite and Terrestrial Systems

Many commentersjoined Teledesic in endorsing the Commission's proposal to segment

satellite and terrestrial systems into separate bands. 10 TIA, Alcatel, ART, and WinStar noted that

band sharing poses interference problems that would allow co-frequency operation only under

strict operating constraints. ll TIA (with Alcatel's endorsement) pointed out that band sharing

simply will not work when satellite and terrestrial systems use similar elevation angles. "Satellite

and terrestrial FS users deploy many systems in urban areas. Both systems could implement paths

with high elevation angles. These considerations make frequency band sharing impractical."12

Sharing between satellite and terrestrial systems therefore constrains both kinds of systems, to the

benefit ofneither.

See Comments of Teledesic Corp., mDocket No. 97-95, at 3-5 (filed May 5,
1997); Comments ofAlcatel Network Systems, Inc. ("Alcatel"), mDocket No. 97-95, at 2 (filed
May 5, 1997) (endorsing TIA's support for the Commission's decision "to eliminate unnecessary
or impractical band sharing", including band segmentation for satellite and terrestrial systems)
(filed May 5, 1997; ART Comments, at 13-14; Comments of the Telecommunications Industry
Association ("TIA"), m Docket No. 97-95, at 13-14 (filed May 5, 1997); Comments ofWinStar
Communications, Inc. ("WinStar"), m Docket No. 97-95, at 3-4 (filed May 5, 1997); Comments
ofBizte~ Inc., mDocket No. 97-95, at 5-6 (filed May 5, 1997).

11 See TIA Comments, at 14; Alcatel Comments, at 2 (endorsing TIA's position);
ART Comments, at 13-14; WinStar Comments, at 4 (noting that "severe operating constraints"
would preclude satellite-terrestrial band sharing).

12 TIA Comments, at 14; Alcatel Comments, at 2 (endorsing TIA's position).
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As with NGSO-GSO sharing, some of the commenters-including TRW and Lockheed

Martin-suggested that satellite-terrestrial sharing merits further study.13 As discussed above,

however, the "further study" proponents have failed to show how band sharing enhances the

Commission's spectrum management and public interest objectives.

Motorola and SkyBridge touted their proposed systems-M-Star and SkyBridge,

respectively-as existing evidence that satellite-terrestrial sharing is feasible. 14 Yet the technical

validity of their claims have been questioned and certainly have not been proven. Even if they

were able to demonstrate that satellite-terrestrial sharing is a technical possibility, it does not

prove that systems designed for satellite-terrestrial sharing will use spectrum more efficiently,

enhance coverage density, provide higher quality service, or result in cheaper systems which

ultimately reduce the cost to users. While the increased complexity associated with systems

designed to share with other services may benefit communications equipment manufacturers, it is

likely that this would result in higher cost and poorer quality of service to the public.

ll. Band Sharing Can Limit Other Forms of Band Sharing

Band sharing not only constrains operational flexibility and technological innovation; it

also limits band sharing itself. Band sharing premised on certain system architectures and other

technological features will, by design, preclude, other forms ofband sharing inconsistent with

those architectures and features.

For example, the particular sharing methodology recommended by SkyBridge--satellite

diversity-would pose the same sort of interference problems cited by Alcatel and TIA as reasons

See Comments of TRW, Inc. ("TRW"), IB Docket No. 97-95, at 15-16 (filed
May 5, 1997); Lockheed Martin Comments, at 13.

14 See Motorola Comments, at 18-19; SkyBridge Comments, at 3-4.
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for adopting band segmentation. SkyBridge has proposed an NGSa system designed to share

with GSa systems. To permit such sharing, SkyBridge would rely on

switching off spot-beams to avoid potential interference situations, and using a
specific waveform, including spreading, to limit power flux densities. These and
other steps ensure that the power levels contributed by SkyBridge to any Gsa or
terrestrial system will be well below the noise floor of the receivers of such
systems. As a result, the SkyBridge System can operate co-frequency and co
coverage with GSa and terrestrial systems. IS

SkyBridge's proposal, however, relies on low elevation angle operation (as low as 5 degrees for

gateway's and professional terminals and 10 degrees for standard user terminals). Yet the low

elevation angles proposed by SkyBridge only aggravate the difficulties of sharing between satellite

and terrestrial systems. As TIA andAlcafel pointed out, when satellite and terrestrial systems

both use similar elevation angles, harmful interference results. 16 SkyBridge's position is therefore

inconsistent because (according to its parent, Alcatel) its proposed system could not, in fact,

"operate co-frequency and co-coverage with GSa and terrestrial systems.,,17 SkyBridge's

situation reveals the enormous technical hurdles to be overcome by systems premised on band

sharing. By contrast, systems developed under a regime ofband segmentation can avoid this

coordination preoccupation altogether. The Commission should therefore adopt band

segmentation in the frequencies under consideration.

IS

16
17

Id., at 4.
TIA Comments, at 14; Alcatel Comments, at 2 (endorsing TIA's position).
See SkyBridge Comments, at 4 (emphasis added).
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CONCLUSION

For the reasons set forth above and in Teledesic's initial comments, the Commission

should adopt a 36.0-51.4 GHz band plan providing for band segmentation between NGSO and

GSO satellite systems and between satellite and terrestrial systems. Only with band segmentation

will the Commission be able to avoid the frequency and operational problems inherent in band

sharing, which would otherwise constrain operational flexibility and technological innovation

necessary for viable systems and services.

Respectfully submitted,

TELEDESIC CORPORATION
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